Differences among various lineages of antigen-presenting cells in processing exogenous antigen internalized through transferrin receptors.
The Ag, pigeon cytochrome c, was coupled to human ferric transferrin by a heteroligation technique to target Ag into the endosomal transport pathway via transferrin receptors. The ability of various types of APC that do or do not express transferrin receptors to process exogenous Ag in their endosomes was investigated by the stimulation of Ag-specific CD4+ T cells with the transferrin-Ag conjugate in a serum-free assay. When two B lymphoma cells were the source of APC, the conjugate was significantly more potent than native Ag in activating the T cells, agreeing with our previous finding using a third B lymphoma cell. The conjugate and Ag were similarly presented by splenic B cells that lack transferrin receptors to the T cells. However, both a macrophage hybridoma and a MHC class II-L cell transfectant hardly elicited a T cell response to the conjugate, although a response to native Ag was readily observed. These findings could not be attributed to an absence of transferrin receptors or receptor-mediated internalization of the conjugate, nor to differential expression of MHC class II molecules or li chain by the APC. The poor presentation of the conjugate by the L cell transfectants was associated with diminished catabolism of the conjugate, however, the macrophage hybridoma rapidly degraded the conjugate, similar to the B lymphoma cell. Peritoneal macrophages, which lack transferrin receptors, and the macrophage hybridoma induced a response to the conjugate only at concentrations that allowed internalization by fluid phase pinocytosis. The lower potency of the conjugate compared with native Ag with non-B-presenting cells suggest that these cell types process the conjugate by a different mechanism than used by B cells. Differences in the mechanism of Ag processing used by APC of distinct cell lineages may possibly influence immune responsiveness.